Background
==========

Sarcoma botryoides, also known as embryonal rhabdomyosarcoma (ERMS), is a subgroup of rhabdomyosarcoma (RMS), a malignant tumor arising from embryonic muscle cells. It is the most common soft tissue sarcoma in childhood and young adulthood, accounting for 4% to 6% of all malignancies in this age group \[[@b1-amjcaserep-20-838]\]. This tumor typically presents as a "grape-like" tumor. It is usually reported as a vaginal tumor in the female reproductive tract of infants and rarely in the uterine cervix \[[@b2-amjcaserep-20-838]\].

ERMS of the uterine cervix usually occurs in women in their late teens and early 20s \[[@b3-amjcaserep-20-838]\]. In this case, the malignancy occurred at a very young age, presenting with a protruding mass out of the vagina. This case report aimed to highlight the difficulties encountered in diagnosing and treating patients with sarcoma botryoides in a limited resources setting in Indonesia.

Case Report
===========

A 3-year-old female patient was brought to the outpatient clinic of our hospital with the chief complaint of a protruding mass in her vagina for 7 months. The mass was initially small, and the patient was brought to the hospital only after realizing its rapid growth. From history taking, the mass resembled a bunch of grapes, with a tendency to bleed. Gynecologic examination showed a 10×10 cm multinodular solid mass with smooth surface protruding through the vaginal introitus ([Figure 1](#f1-amjcaserep-20-838){ref-type="fig"}). Chest x-ray revealed no metastases in the lungs. A tumor excision with biopsy was performed afterwards. Pathological analysis of the biopsy revealed a malignant spindle mesenchymal tumor, suspecting leiomyosarcoma with differential diagnosis of rhabdomyosarcoma. After the surgery, the patient was scheduled for follow-up monitoring. However, the patient did not come back to the hospital due to insufficient fund and no health insurance.

Three months after the first surgery, the patient came back with recurrent vaginal mass. This time, the patient was covered by national health insurance. Gynecologic examination showed identical characteristics with the previous tumor at the same location, only smaller in size (6×5 cm) ([Figure 2](#f2-amjcaserep-20-838){ref-type="fig"}). A second chest x-ray was performed and revealed no metastases. In the second surgery, a wide excision with 2 cm of margin of healthy tissue was performed without intraoperative biopsy due to limited resources. Post-operative pathological examination showed malignant spindle mesenchymal tumor, suggesting a sarcoma botryoides finding. Further immunohistochemistry (IHC) examination revealed positive anti-desmin antibody at the tumor cell cytoplasm and positive anti-myogenin antibody at the tumor cell nuclei. Both stains also showed the typical sign of Nicholson cambium layer, supporting the diagnosis of ERMS ([Figures 3](#f3-amjcaserep-20-838){ref-type="fig"}, [4](#f4-amjcaserep-20-838){ref-type="fig"}).

Due to the recurrence of the tumor, adjuvant chemotherapy was given to the patient. A combination set of vincristine, actinomycin D, and cyclophosphamide (VAC) was given for 6 cycles with the duration of 5 days in each cycle, and 20 days of break between each cycle. Vincristine with the dose of 1.5 mg/m^2^ was given only on the first day of every cycle, while actinomycin D with the dose of 0.3 mg/m^2^ and cyclophosphamide with the dose of 150 mg/m^2^ given from the first day until the fifth day of every cycle. Follow-up of 18 months post chemotherapy showed that the patient was still in remission.

Discussion
==========

Sarcoma botryoides may appear as abnormal vaginal bleeding, prolapsing mass through vagina, or abdominal-pelvic mass \[[@b4-amjcaserep-20-838]\]. The major physical finding is the presence of a mass in the vagina. RMS should be suspected in women with an abnormal mass in the vagina that has great tendency to bleed \[[@b5-amjcaserep-20-838]\]. A study of sarcoma patients in Norway showed the common symptoms of RMS were post-menopausal bleeding (31--46%), premenopausal abnormal uterine bleeding (27--34%), abdominal pain (4--13%), abdominal distension (8--17%), voiding problems (1--2%), and asymptomatic (1--2%) \[[@b6-amjcaserep-20-838]\].

Risk factors of sarcoma botryoides have been unclear, due to the low quantity of cervical sarcoma botryoides cases reported in the literature. Some literature reports mention the following risk factors: aging, certain race (African-American women have incidence of twice that as white American), more than 5 years usage of tamoxifen, and history of radioactive exposure. While the number of parity, menarche age, and menopause have not been found to affect RMS \[[@b7-amjcaserep-20-838]\]. One study found that exposure to chemical agents, maternal age more than 30 years, low socio-economy status, and environment factors contributed to the incidence of RMS \[[@b8-amjcaserep-20-838]\].

Diagnosis of sarcoma botryoides is based on histopathology and post-surgery immunohistochemistry, although in some cases it is done by preoperative histopathology or intraoperative frozen section \[[@b9-amjcaserep-20-838]\]. In our case, IHC evaluation revealed positive anti-desmin antibody and positive anti-myogenin antibody. This finding was similar to a previous case report of sarcoma botryoides in a 17-month old infant, where IHC evaluation showed focal positivity for desmin and myogenin \[[@b2-amjcaserep-20-838]\].

The Intergroup Rhabdomyosarcoma Study Group (IRSG) protocol recommends staging and grouping of the tumor. Staging is determined by primary tumor location, tumor size, regional lymph node involvement, and the presence of metastasis. Grouping categorizes patients according to the extent of disease remaining after the initial surgical procedure(s) but before beginning chemotherapy and radiation therapy. The staging and grouping systems and the tumor histologic subtype are all used to make decisions about treatment \[[@b10-amjcaserep-20-838]\].

The choice of treatment for sarcoma botryoides includes radical surgery, fertility-sparing surgery, chemoradiation, and multiple approaches. Optimal treatment of the tumor is not yet established due to the scarce number of cases. However, multiple approaches to treatment result in better prognosis \[[@b11-amjcaserep-20-838]\]. Tumors in the RMS group have a greater tendency to have early recurrence, which makes adjuvant chemotherapy considered as a post-surgical treatment. Until now, the combination of both has been preferred \[[@b12-amjcaserep-20-838]\]. Adjuvant chemotherapy was given to our patient after the second surgery due to recurrence of the tumor, indicated by growth of the tumor at the same location with identical characteristic, but smaller in size, at 3 months after the first surgery.

The regimen of the chemotherapy among teenagers and young adults with sarcoma botryoides is vincristine, actinomycin D, and cyclophosphamide (VAC), which are given for between 6 to 12 cycles \[[@b1-amjcaserep-20-838]\]. When resected appropriately and embryonal cells shown in histopathology analysis, sarcoma botryoides provides remarkably better prognosis with multi-agent adjuvant chemotherapy as compared to other RMS tumors \[[@b13-amjcaserep-20-838]\]. In our case, we gave vincristine of 1.5 mg/m^2^ on the first day plus actinomycin D of 0.3 mg/m^2^ and cyclophosphamide of 150 mg/m^2^ from the first day until the fifth day in each cycle. This dose of VAC was used in a previous study, and that patient remained alive and well with no evidence of disease 44 months after treatment \[[@b14-amjcaserep-20-838]\].

Overall, sarcomas usually have a poor prognosis with high recurrence risk for all stages, ranging from 45--73% (40% recurrence in the lung, 13% in the pelvic area). Moreover, the majority of patients experiencing recurrence do so within 2 years after the primary therapy \[[@b15-amjcaserep-20-838]\]. Another study stated that the survival rate in patients with RMS ranged between 20--63% with a mean value of 47%. The metastatic pathway of tumor is through the myometrium, pelvic blood vessels and lymphatic, surrounding pelvic and abdomen structures, and further metastasis to the lung \[[@b5-amjcaserep-20-838]\]. However, the prognosis of cervical sarcoma botryoides is much better than other genital RMS, especially when the tumor appears as a single polypoid lesion and the lesion is removed \[[@b16-amjcaserep-20-838]\].

Since 1959, 7 cases of cervical ERMS in infants have been reported, including our patients \[[@b2-amjcaserep-20-838],[@b17-amjcaserep-20-838]--[@b20-amjcaserep-20-838]\]. From 6 previous reported cases, 2 of which were cases of recurrent ERMS, the earlier recurrent case was treated with chemotherapy and brachytherapy, while the later one was treated with surgery and chemotherapy \[[@b2-amjcaserep-20-838],[@b19-amjcaserep-20-838]\]. However, the information written in the previous reported cases was incomplete. There was only 1 case report that stated the IHC evaluation result. For the cases that used chemotherapy, none reported the dose of the chemotherapy regiments used ([Table 1](#t1-amjcaserep-20-838){ref-type="table"}).

In our case, there were several difficulties encountered in diagnosing and treating the patient. Firstly, if only the parents had brought their child to the hospital earlier, the mass would not have become that large. Secondly, evaluation of the metastasis should be done with computed tomography (CT) scan and/or magnetic resonance imaging (MRI) instead of chest x-ray. However, due to the limited resources in the area, no CT scan or MRI was available. Thirdly, because of the lack of understanding from the patient's parents, the patient underwent surgery 2 times. They thought that if the mass was already removed, there was no need for further treatment. Fourthly, intraoperative biopsy to evaluate the safe margin for the wide excision was not done due to the lack of pathological analysis resources in the hospital.

Conclusions
===========

Sarcoma botryoides is a rare malignancy. The effective treatment for sarcoma botryoides is wide excision with safe margin of 1 cm to 2 cm, followed by 6--12 cycles of VAC regiment as an adjuvant chemotherapy. A family's understanding of the treatment plan is important for complete resolution. Even with limited resources, this malignancy can still be properly treated.
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![Protruding vaginal mass during the first visit.](amjcaserep-20-838-g001){#f1-amjcaserep-20-838}

![Recurrent mass 3 months after the first surgery.](amjcaserep-20-838-g002){#f2-amjcaserep-20-838}

![Anti-desmin antibody showed polypoid-shape tissue covered in squamous epithelial. There was mesenchymal tumor growth with tightly and loosely packed arrangements of alternating zones. Beneath the epithelial layer, there was hypercellular area of rounded-nuclear hyperchromatic spindle-shaped cell, arranged eccentrically with eosinophilic cytoplasm forming the cambium layer. There were also spread of inflammatory cells. (**A**) 100× magnification. (**B**) 400× magnification.](amjcaserep-20-838-g003){#f3-amjcaserep-20-838}

![Anti-myogenin antibody gave the positive result in tumor cell nuclei and showed the typical sign of Nicholson cambium layer. (**A**) 100× magnification. (**B**) 400× magnification.](amjcaserep-20-838-g004){#f4-amjcaserep-20-838}

###### 

Sarcoma botryoides of the uterine cervix in infant (reported cases since 1959).

  **Author**                                               **Patient age**   **Chief complaints**                                                                **IHC**                                           **Treatment**                                                                                                                                                                                                                                                                            **Relapse**                           **Therapy for Relapse**                                                                                                                       **Outcome**
  -------------------------------------------------------- ----------------- ----------------------------------------------------------------------------------- ------------------------------------------------- ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ------------------------------------- --------------------------------------------------------------------------------------------------------------------------------------------- --------------------------------------------------------------------
  Crawford (1959) \[[@b18-amjcaserep-20-838]\]             11-month old      Growth in the perineal region in the past 3 months                                  Not stated                                        Surgery (total abdominal hysterectomy and colpectomy)                                                                                                                                                                                                                                    No                                                                                                                                                                                  A&W[^\*^](#tfn2-amjcaserep-20-838){ref-type="table-fn"}, 18 months
  Kobi et al. (2009) \[[@b19-amjcaserep-20-838]\]          1-year old        Not stated                                                                          Not stated                                        Surgery (no further explanation)                                                                                                                                                                                                                                                         No                                                                                                                                                                                  A&W[^\*^](#tfn2-amjcaserep-20-838){ref-type="table-fn"}, 29 months
  Kobi et al. (2009) \[[@b19-amjcaserep-20-838]\]          2-year old        Not stated                                                                          Not stated                                        Surgery (no further explanation)                                                                                                                                                                                                                                                         No                                                                                                                                                                                  A&W[^\*^](#tfn2-amjcaserep-20-838){ref-type="table-fn"}, 8 months
  van Sambeeck et al. (2014) \[[@b2-amjcaserep-20-838]\]   17-month old      Abnormal vaginal bleeding and vaginal tissue loss with a "grape bunch" appearance   Focal positivity for desmin and myogenin          Chemotherapy (VAI[^\*\*\*^](#tfn4-amjcaserep-20-838){ref-type="table-fn"} for 9 cycles)                                                                                                                                                                                                  Yes (6 months after chemotherapy)     Chemotherapy and brachytherapy (no further explanation)                                                                                       A&W[^\*^](#tfn2-amjcaserep-20-838){ref-type="table-fn"}, 12 months
  Yasmin et al. (2015) \[[@b17-amjcaserep-20-838]\]        7-month old       Protruding mass in the vaginal area for 7 days                                      Not stated                                        Surgery (subtotal hysterectomy) and chemotherapy (5 cycles, no explanation about the regiment)                                                                                                                                                                                           Yes (2 months after chemotherapy)     Surgery and chemotherapy (no further explanation)                                                                                             Not stated
  ALSaleh et al. (2017) \[[@b20-amjcaserep-20-838]\]       18-month old      Spontaneous intermittent painless vaginal bleeding in the past 10 months            Not stated                                        Neoadjuvant chemotherapy (VAC[^\*\*^](#tfn3-amjcaserep-20-838){ref-type="table-fn"} for 10 cycles) → Surgery (total abdominal hysterectomy and bilateral salpingectomy with upper vaginectomy) → Chemotherapy (VAC[^\*\*^](#tfn3-amjcaserep-20-838){ref-type="table-fn"} for 5 cycles)   No                                                                                                                                                                                  A&W[^\*^](#tfn2-amjcaserep-20-838){ref-type="table-fn"}, 12 months
  Current study                                            3-year old        protruding mass from vagina for 7 months                                            Positive anti-desmin and anti-myogenin antibody   Tumor excision                                                                                                                                                                                                                                                                           Yes (3 months after tumor excision)   Surgery (Wide excision with safe margin of 1--2 cm) → Chemotherapy (VAC[^\*\*^](#tfn3-amjcaserep-20-838){ref-type="table-fn"} for 6 cycles)   A&W[^\*^](#tfn2-amjcaserep-20-838){ref-type="table-fn"}, 18 months

IHC -- immunohistochemistry;

A&W -- alive and well;

VAC -- vincristine, actinomycin D, cyclophosphamide;

VAI -- vincristine, actinomycin D, ifosfamid.
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